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(with assistance by CAL C. HEEEMANN, Ms. and FRANCIS D. KEENAN, JR., B.s.)
Tbe lipids of dog skin have been investigated
for two main reasons: 1. previous investigations
have indicated wide species variations in skin
surface fats (1) and it seemed desirable to extend
these observations to more mammalian species
in the hope for a better understanding of the lipid
metabolism of the mammalian skin; 2. it has
become possible, by using the skin of the dog, to
study cutaneous lipid metabolism in a perfused
surviving preparation under conditions which
closely approximate the physiological in viro
situation (see subsequent paper). To utilize the
perfusion technic for this purpose it was first
necessary to make a study of the chemistry of the
dog skin lipids.
MATERIALs AND METHOO5
Hell lipids were obtained from hair, clipped
from the flanks of the animals, by repeated acetone
extraction and purification by passage through
chloroform.
Whole skin lipids were obtained from the skin
of the thigh. The skin was freed from subcutane-
ous fat, cut into small pieces, lyophilized, dried,
ground in a Wiley Mill and extracted with ether
in a Soxhlet apparatus.
Epidermel lipids were obtained by careful
scraping of the stretched skin surface of the flank
with a razor blade. With this procedure, less than
the whole thickness of the epidermis was removed
but the sample did not contain any dermal ele-
ments. The epidermal shreds were lyophilized
and extracted with ether as in the case of whole
skin.
Chemical determinations. Acid number, iodine
number, lipid phosphorus, sterol and sterol ester
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determinations, saponification and chromatog-
raphy of the unsaponifiable material followed
procedures previously described (2, 3). Separation
of straight and branched-chain compounds was
done according to Zimmerscheid et at. (4).
Analyses of the fatty acids and wax alcohols
were performed by gas chromatography. The
majority of the analyses were performed on an
Aerograph Mode A-90-C fitted with a 7j4 ft.
Apieson M column. Column temperature was
maintained at 220° C, with a gas flow rate of 60
mI/mm. and samples of about 2 pl introduced
by means of a Hamilton microliter syringe. The
fatty acids were converted to their methyl esters,
prior to chromatography, by treatment with
methanol and 112SO4; wax alcohols required no
prior treatment and were introduced in chloro-
form solution. Certain analyses were performed
on an Argon ionization unit constructed in these
laboratories; this was fitted with a 4 ft. Apieson
L column and operated at 250° C.
EE5TJLT5
Hair lipids. In common with other mammalian
species studied, but in contrast to man, the dog
hair lipid mixture contains only a small amount
of free fatty acids. It contains about equal
amounts of total (free and esterified) fatty acids
and non-saponifiable material. Glycerol could not
be detected. Probably the bulk of fatty acid is
esterified with wax alcohols. Dog hair lipid con-
tains a relatively high proportion of cholesterol
(20%), both free and esterified. Small amounts
of fast-acting sterols could also be detected hut
no 7-dehydrocholesterol. Gas chromatographic
analysis of the fatty acids showed a very different
pattern from those of other species so far ex-
amined. The principal features were: 1. more than
90% of the acids had chain lengths of less than
C but small amounts of acids up to C26 were
detected; 2. single-branched members predomi-
nated, accounting for about 70% of the total acids;
3. there was an unusually high proportion of the
single-branched C15 acid, accounting for 12% of
the total acids; 4. highly-branched acids were
absent (cf. 5 and 6).
The non-saponifiable material examined hy
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chromatography on alumina showed a high pro-
portion of saturated hydrocarbons, possibly an
impurity (lubricant contamination from hair
clippers?). The presence of squnlene could not be
demonstrated. Wax alcohols showed a predomi-
nance of straight-chain members up to a chain
length of C25 but predominance of branched mem-
bers at longer chain lengths. Highly-branched
members for the alcohol series were detected at
all chain lengths in contrast to the fatty acids.
Whole skin lipids. These are composed mainly
of triglycerides. Non-saponifiable material ac-
counts for less than 5%, and sterols for only 1%
of total skin lipids. Fatty acids are composed
mainly of oleic acid (nearly 50%) with palmitic,
stearic and highly unsaturated C15 acids as the
next abundant members. When the fatty acids
were separated by the urea-adduct method (4)
the branched chain fraction contained more than
70% of the poly-unsaturated C18 acids.
Some difficulty was encountered in quantita-
tively removing subcutaneous fat from our whole
skin samples and, therefore, the results as reported
here may not exactly reflect the composition of
lipids in the dermis proper.
Epidermal lipids. Analysis indicates tbe pres-
ence of substantial amounts of phospholipids
(0.8% of the total, calculated as lecithin). This
is five to ten times more than found in the hair
lipids but less than found in human epidermal
lipids (2). The sterol concentration was found to
be 10.5% of the total epidermal lipids. This is
considerably less than in man (2). The presence
of 7-dehydrocholesterol could not be demon-
strated.
DIscussIoN
The unusually high concentration of cholesterol
in the hair lipids in dogs as contrasted to a rela-
tively low concentration in epidermal tissue pos-
sibly indicates that in the dog, cholesterol is pro-
duced by sebaceous glands. This cannot yet be
claimed with certainty since cholesterol may be
liberated during keratinization from epidermal
lipoproteins and thus contribute to the lipid cover
of the hair. Nevertbeless it is remarkable that
certain intermediates of cholesterol synthesis,
squalene, lanosterol, and 7-dehydrocholesterol,
could not be demonstrated in cutaneous lipids
of the dog so that possibly in contrast to man and
sheep, the sebaceous glands of the dog carry the
synthesis completely to the end product.
The absence of 7-dehydroeholesterol or pro-
vitamin D in the skin of the dog is remarkable.
It may be that in earnivora the mechanism of
vitamin D synthesis by the skin has been lost
and that such animals cover their vitamin D re-
quirement solely from dietary sources. It is in-
teresting to note that experimental vitamin D
deficiency was first produced in the dog (7).
SUMM&RY
1. The composition of the fatty acids of the hair
lipids in the dog has a unique pattern. It shows a
predominance of single-branebed acids, often in
much larger amounts than the corresponding
normal acids, but also a complete absence of
highly-branched members. An unusually high
proportion of the single-branched C15 acid was
found to be present.
2. Wax alcohols also show a species-specific
pattern.
3. The lipids of the hair in the dog contain un-
usually large amounts of cholesterol. Intermediary
products of cholesterol synthesis were not found
in cutaneous lipids of the dog.
4. Pro-vitamin D could not be demonstrated. It is
possible that carnivores do not posess the mecha-
nism of vitamin D synthesis by the skin.
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